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PURPOSE: To realize downsizing of power supply for hybrid car in which a 
battery is charged with power generated from an engine driven generator 
and a motor is driven with variable speed through combination of the 
generator and the battery, and to limit exhaust gas of engine by limiting the 
output of generator. 

CONSTITUTION: The power supply for hybrid car comprises means 1 7 for 
controlling DC voltage by regulating field current, means 8 for performing 
variable speed control of a motor 9 while being fed with the DC voltage as 
power supply, DC/QC converters 31-39 being fed with control power from 
the DC voltage and taking out an isolated voltage detection signal 
proportional to the DC voltage, and means 26 for regulating the field 
current to a predetermined level when the output current of the generator 
2 exceeds a predetermined level. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The power unit of the hybrid car it runs by charging a dc-battery by the generated output of the generator 
driven with an engine characterized by providing the following, carrying out the object for the averages of the dc-battery 
to the above-mentioned generated output, and driving a motor at variable speed An armature- voltage control means to 
adjust the field current of the above-mentioned generator and to control direct current voltage The motor-control means 
which carries out variable speed control of the above-mentioned motor by using this direct current voltage as a power 
supply The DC to DC converter which insulates and takes out the voltage detecting signal which is proportional to this 
direct current voltage while obtaining the power supply for control from the above-mentioned direct current voltage A 
current-limiting means to adjust the above-mentioned field current and to suppress on this predetermined current when 
the output current of the above-mentioned generator exceeds predetermined current 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the power unit of the hybrid car drives a motor with generated output 

and a dc-battery with an engine, and it runs. 

[0002] 

[Description of the Prior Art] By using generated output and a dc-battery with an engine as a power supply, a hybrid car 
is an automobile which carries out variable speed control of the motor, and runs the motor, tends to realize a practical 
eco-friendly car and is studied. 

[0003] The electric vehicle which runs only with a dc-battery will not have resulted, by the time the capacity and the 
weight of a dc-battery are large and generally spread. On the other hand, the object for the averages of generated output 
with an engine and the power of a dc-battery is carried out, and a hybrid car makes the capacity and the weight of a dc- 
battery small, and generates electricity by operating an engine in the state to best [ with few detrimental exhaust air 
objects ] in the suburbs using the power of a dc-battery in the street. Since the hybrid car is not put in practical use yet, it 
shows the power unit of the hybrid car at the time of designing by the conventional view to drawing 4 . 
[0004] It connects with the alternating current terminal of a rectifier 4 through the high-speed fuse 3 from the output of 
the generator 2 combined with the engine 1, it connects with a dc-battery 6 and a capacitor 7 through the high-speed 
fuse 5 from the direct-current terminal of a rectifier 4, and DC power supply are constituted. A motor 9 is driven at 
variable speed through an inverter 8 from the above-mentioned DC power supply. 

[0005] The output voltage of a generator 2 is controlled by on the other hand carrying out adjustable excitation of the 
field-winding 2a of a generator 2 through the pressure-lowering chopper which consists of a transistor 12 and diode 1 1 
from the above-mentioned DC power supply. A control power source is obtained from the dc-battery 13 (generally 12 
V) for control with DC to DC converter 14, and DC-power-supply voltage value criteria are inputted into amplifier 17 
by the voltage setter 15. 

[0006] It insulates with the voltage detector 16, and DC-power-supply voltage is detected, and is inputted into amplifier 
17 as a feedback signal. The output of amplifier 17 decides on on-duty time by the PWM control circuit 18, carries out 
PWM control of the transistor 12, and changes the exciting current of field 2a. Thus, a generator field will be controlled 
to become the DC-power-supply voltage set up by the setter 15. 

[0007] Since an overcurrent will flow if the dc-battery 6 is discharging, when the dc-battery charging current detected 
with the current detector 10 exceeds a predetermined value, it inputs into amplifier 17 and the dc-battery charging 
current is restricted in the direction in which voltage is reduced by the current-limiting circuit 19. 
[0008] 

[Problem(s) to be Solved by the Invention] There are the following troubles in the conventional method mentioned 
above. 

(1) The high-speed fuse for diode protection does not fit the automobile in which it is large-sized as compared with a 
common fuse, a weight is heavy, it is compact, and lightweight-ization is demanded. 

(2) The appearance of the direct-current-voltage detector 16 which insulates and outputs the detected signal is greatly 
expensive, and the upper shell of miniaturization also has a problem. 

[0009] (3) It is possible to lower the pressure of and charge the dc-battery 13 for control from a dc-battery 6. However, 
obtaining a control power source from the dc-battery for control through DC to DC converter 14 will pass along a 
converter twice, and it is not desirable on energy saving. 

(4) When running a city area, it is desirable to reduce exhaust gas further. However, output power control of a generator 
is positively difficult in the conventional circuit. 

[0010] The formation of small lightweight and energy saving are the 1st, and the place which this invention was made in 
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view of the above-mentioned problem, and is made into the purpose is performing the limit control of the amount of 

waste gas by next restricting a generator output. 

[0011] 

[Means for Solving the Problem] Since the above-mentioned purpose is attained, this invention charges a dc-battery by 
the generated output of the generator driven with an engine. In the power unit of the hybrid car it runs by carrying out 
the object for the averages of the dc-battery to the above-mentioned generated output, and driving a motor at variable 
speed An armature-voltage control means to adjust the field current of the above-mentioned generator and to control 
direct current voltage, The motor-control means which carries out variable speed control of the above-mentioned motor 
by using this direct current voltage as a power supply, While obtaining the power supply for control from the above- 
mentioned direct current voltage, when the DC to DC converter which insulates and takes out the voltage detecting 
signal proportional to this direct current voltage, and the output current of the above-mentioned generator exceed 
predetermined current, a current-limiting means to adjust the above-mentioned field current and to suppress on this 
predetermined current is established. 
[0012] 

[Function] While charging a dc-battery by the direct current voltage obtained from the generator output, the drive power 
of a motor is supplied. Moreover, while obtaining a control power source from this direct current voltage with a DC to 
DC converter, the voltage which is proportional to the aforementioned direct current voltage by peak voltage detection 
of the forward voltage of the switching timing of this DC to DC converter is insulated and taken out, the field current of 
a generator is controlled by the armature- voltage control means by making this into feedback voltage, and direct current 
voltage is controlled. If the current of a generator tends to exceed predetermined current, the above-mentioned field 
current will be restricted and it will be restricted to this predetermined current. The above-mentioned predetermined 
current is arbitrarily changeable, at the time of a city area run etc., can lessen a generator output and can lessen the 
abandonment gas of an engine. 
[0013] 

[Example] The composition of the example by the power unit of the hybrid car of this invention is shown in drawing 1 . 
The portion which overlaps the former ** the same number and explanation is omitted. The current transformers 20 and 
21 which detect the output current of a generator 2 are formed in the ac side of a rectifier 4. The output of current 
transformers 20 and 21 rectifies with a rectifier 22, and resistance 23 detects it as direct current voltage. 
[0014] The control Ic31 and MOSFET32 for DC/DC, a transformer 33, diode 34, 35, a capacitor 36, and the flyback 
formula DC to DC converter that consists of 37 are constituted, and it is the dc-output voltage VI of a rectifier 4. The 
shell control circuit power supplies P and N are obtained. 

[0015] Diode 38 rectifies the forward voltage (induced voltage of the transformer 33 when MOSFET32 turns on) of a 
transformer 33, and peak charge is carried out by the capacitor 39. This voltage V2 DC-power-supply voltage VI Since 
it is proportional, it uses as a direct-current- voltage detector, and inputs into amplifier 17 as a voltage feedback signal. 
[0016] Voltage criteria V3 It sets up by the control circuit power supply and setter 15 which were obtained with the 
above-mentioned flyback formula DC to DC converter, and inputs into amplifier 17. Current is passed from diode 24 
and resistance 25 to a power supply N, and it is a part for the voltage drop V4 of diode 24. It considers as a temperature- 
compensation signal and a bias input is carried out at amplifier 17. 

[0017] Inputting the output of amplifier 17 into amplifier 27 as current criteria of a generator 2, feedback of current 
inputs the voltage of resistance 23 into amplifier 27. Inputting the output of amplifier 27 into the PWM control circuit 
18, the PWM signal of the output carries out PWM control of the transistor 12 through AND circuit 29. The limit circuit 
26 is the signal el given apart from the output voltage of amplifier 17. It considers as the composition which compares 
and can cany out adjustable [ of the maximum output, i.e., current-limiting value, of amplifier 17 ]. 
[0018] By detecting the overcurrent of a generator 2 through an overcurrent sensing circuit 28 from the voltage of 
resistance 23, and inputting into AND circuit 29, by closing AND circuit 29, field current is decreased at the time of 
overcurrent generating, and it decreases the current of a generator 2. 

[0019] Voltage V3 set up by the voltage setter 15 DC-power-supply voltage VI Detection voltage V2 of the 
proportional capacitor 39 It is compared by amplifier 17 and armature-voltage control is performed. Bias voltage V4 It 
is used in order to prevent the voltage drop of diode 38 changing with temperature changes, and the precision of voltage 
detection falling. If ambient temperature rises now, the voltage drop of diode 38 will decrease and the detection voltage 
of a capacitor 39 will increase. This increment is offset when the amount of [ of diode 24 ] voltage drop decreases, and it 
acts so that it may not change as a whole. V3 V2 If voltage deviation arises, the output (current criteria) of amplifier 17 
will change, the exciting current of a generator 2 changes, and it is controlled so that voltage deviation is lost. According 
to this example, the high-speed fuse for diode protection conventionally inserted in the ac side of (1) rectifier becomes 
unnecessary, and small and lightweight-ization can be attained. 
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(2) Since the direct-current-voltage detector of the insulation type of exclusive use is not used, while being able to attain 
a miniaturization, it becomes cheap and economical efficiency improves. 

[0020] (3) adding the voltage drop of another diode for the voltage drop of the diode of a peak voltage rectifier circuit to 
the input of armature-voltage control amplifier - the temperature change of diode - compensating - an automobile - 
like — Precision is securable to the temperature which changes no less than 100 degrees C. 

[0021] (4) An external signal can restrict the output current of a generator, it becomes possible to make the power from 
a generator and the power from a cell share freely, and it becomes controllable [ the amount of waste gas ]. 
Drawing 2 (a) is the timing diagram which showed the example when an external signal restricts the output of a 
generator. 

[0022] That is, in the suburbs, the peak output current of a generator is enlarged, the peak output current of a generator 
is reduced as it becomes a city area, and power can be supplied from a dc-battery. Thereby, waste gas can be decreased 
in a city area. In addition, in output current zero, if the sequence which suspends an engine is added, it is still more 
effective. In addition, the way judgment of a city area uses the information by the electric wave is also considered. 
[0023] Moreover, it cannot be overemphasized that the appearance rate of low-speed detection etc. and a fuzzy 
judgment can be made with a microcomputer from the pattern of the vehicle speed, and distinction of the suburbs and 
the street can be performed as shown in draw ing 2 (b), either. In addition, although considered as the composition which 
restricts current criteria by armature- voltage control with current minor control in drawin g 1 , as shown in drawin g 3 , 
armature-voltage control with current limiting can be performed similarly. 

[0024] Namely, current-limiting signal el Comparison amplification of the current detecting signal (voltage of 
resistance 23) is carried out with amplifier 40, and it inputs into an adder circuit 43 through diode 42. On the other hand, 
the output of the armature- voltage control amplifier 17 is also inputted into an adder circuit 43. When current limiting 
does not operate, the output of amplifier 40 serves as negative and, as for diode 42, only the output of amplifier 1 7 is 
inputted into the PWM circuit 1 8 in the state of prevention. 

[0025] Current increases and it is the current-limiting value el. If it exceeds, the output of amplifier 40 will serve as 
positive, it is added in the direction which negates the output of amplifier 17 through diode 42, and it operates so that 
the input of the PWM control circuit 18 may decline, field current may be decreased and current may be restricted. 
[0026] Moreover, the effect that it reduces waste gas even if an automobile controls to lower power generation current 
and to obtain power from a dc-battery at the time of a low-speed run or a start is expectable. In addition, when battery 
voltage falls, the operation which lowers current limiting can also be considered as a stop. 
[0027] 

[Effect of the Invention] According to this invention, highly precise armature-voltage control becomes possible, without 
being able to perform rectifier protection and using the insulated type voltage detector of exclusive use for armature- 
voltage control, even if it omits a rectifier ac-side high-speed fuse, and the power unit of small, lightweight, and high- 
reliability is obtained. 

[0028] Furthermore, the power unit of the hybrid car which an engine output is restricted and can control the amount of 
exhaust gas can be offered by restricting the generator output current freely. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawin g 3] 
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